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(b) mmr^msmmmoyma^ 
( c > tmmm^^fmm^f^mx^p 

x-r ^<Dtss^tmmmm'=m.^im\zm-^ms 

[3893©g^&lB'PJ] 
[0001] 

[0 0 0 2] 

- FfctfS-f > tr-y^x^fcttUT** >J i^tt^T 
£fc*KJg/^7x£*utafcfi&:Sfc^) , iftnxK S. 

[0 0 0 3] ^-V>, '>'j3>±^t5s/^ , 7 
-f^D^-y^ B^tf^A-fX, 2 5 

tfrWX. 12 4 IK (19 7 
8^?) [Peterson, Dynamic Micr 
omechnics o nS i 1 i c o n : Te c h n 
iques and Devices, 25 IEEE 
Tr. El. Dev. 1 24 1 (1 9 7 8) ] 11. & 

«*f&/sx< UTfftrr*'>v n >?u*tj 

-)\&!8&W&»^l'rt—&5t$o 01a, b«. z/V 
n>SKl 0 6tdX-y^>y£*lA:7 /imS^CDBSP 1 
0 40±^-Ni5£O^,Z^t->U 3 > ( flHb&J ) 
tsy^un- 1 0 2 Si^S^ 

en?iasfr&. iinii o 8, 1 o 911 *y=f-vn 

-1 0 2±-N[£*to, Rzfi&mmi 1 0«#>^IW1 

-10 2 ±.^&zpt<vmi^£,±jj'^fr-z> z.tif)^ zft^m 

ZU>, mUMl 1 2_h6D&Sfe&l 2 o«, *>?w\* 

-1 0 2 trauffif-mfroaoSfla 1 ooffivTv 

fts^tMTfZ. £©X<y3H:i, ^©J;5KlWpr§o 
«ffii 0 8, 10 9rafc«#*iftira£;ft&Vi&'M£ * 
>=f-Vn-l 0 2tti''jn>&Rl 0 6<D*5B<i:l£fr£ 

Mi. 8Wa 1 oaijfc&i&jgi 2 0^ftSlrrs*^*> 

^W^-l 0 2&3S1 0 6^^T§l<. dJltf. £ 

X-f y7-*H<. 

[0 0 0 4] (&«{(:> #'J-7-K«!SA5-7 

-T^D^*^*;i^fffl3^IBg|*i» A^y^ (Ho 
mbec k) <D*®ft§f^4, 44 1, 7 9 1^IC«o 
Tl^-So K2a«£©<i:5&B»©7l<''f®5'£<Z>20 
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"To #U V-fiS3 5©Tfl0C>&JSS«8J&3 0.3 1 tUcfiJ 
±<&^&«S8£2 6G!>¥S^£&U dtifCcfcoT 

[0 0 0 5] 7>^>Wy h£<i*3&Jgi — > 3 
>tf-A (tortion be ams) HfcZtirdffl 

5. 061. 0 4 9*§tC*b>T<^5. g3a, b&tfS 
4 a, bte, T#«ffi4 2;&tM6l::Jn>LT9>5V> 
y/tyj*4 0, 4 1 <Z>_kT&J8 1 — >/3>t>i>34& 
#3 6 K^oTJ&g^nfc&Stf-A 3 0 &&&& J: 5 
&W&i<D, *Ha0, »reffKS:rJOFffi0S:^-r„ ®ffi4 

2 , 4 6 1 e-A 3 o £©fa?cs^m&nsn& wi 

£*i£«>t?— Ate. H3bK*ifrSJ;5i::&jgg® 
itf 26, 2 8lCifefir^*-5. m®4 2 <fctf-A3 0 £<Dfjg 
KH$;Dn<*n&«EE«> £0>tr-A£gh^ofc:>>>3 
4, 3 6±7?Jl©lf-A^SI^tt-^rai{-fe^0 (04 

b) . mmzntt^oiz i -D(D¥-i±m3TF^£mM(n 
jj~m<- ¥-A<Dmvm3SLt>±&z>* k-a3 

OlWtW*?^* >^<y H4 0{C&j&Ufc£i!rf?jfc 

W2 8*^sifr«^t(sii^ofc^an?br-A^6s 

|f<**l-5. fflmBZ<m£&3~ fc>S>3 4. 3 6£3fc& 

[0006] mz. ti4 6 <htr-A3 o £<Dmtzm&. 

*W1iaV (fr-3WM4 2 1 fcf-A 3 0 t©fatc:«E*Ri 
jjPL*:^) ^i;«t5lc:tf-A3 0H, 

[0 007] 

[0 0 0 8] *^fi, nX&ffim:?. fi3XK «K 
[0 0 0 9] 



(3) 
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wm\zAMz^z>& o \zmmt?- (m&x\mnm 
-rso si5a~03 6btt, mmBmvz-f y^-fcE! 

[0 0 10] 

cte, :£##Ji~#»^4 0 Ofc«koTlt5S;£*U5:»l 

x^mmc.xMmimwmt. z-i y^-4 o aims. 

40 1 (v'jn>^±02, 3/imOJP$©rK^> 

sai±ojsiw^i4 1 o f*jcofn aft\z&mm-? 

-f^DXhUy^Hr^p<>h4 0 2. 4 0 3 
ffim#m4 1 2 AW*— y-4 1 0_B£#fcfcb0j&>O£<D 
MP**fc<o g(4 1 2<9J:ffiK:JR9#tt'Snfc&JB« 
4 1 4RZJS&|RSyBS4 1 5#, <sr?->9fmtZSt\s 

t, wen, m^ijistmwHg^^^«-'5 0 * 
&mm4i sxxmm4os. 4 0 6j±xry* 

$*lSiM4 1 2 Sr<g(Sj$-a:Sc jfcT, &S38BI4 1 5 
&W&£tlft'3mM4 0 5. 4 06k&Jfc£n£fce> 
Kf, mittR4 1 27&t05bRyBI6 a©ir®iEffiSIC 

V-f ^PX hU y 4 0 2 £4 0 3 

U ^CDX-T y^teWjfcns. «ffi4 0 5. 4 0 

6 &m&mm4 1 5 t©faiK:iE«E#8tfiq£fts 
t, «S4 05,40 6 ±\zmm^^-o^jmm 4 1 

U £©Sft3l:*7aW b, cfc^£*i&J;5tc:&JK» 
$E4 1 5 (&Xm4 1 2) <£«ffi4 0 5. 4 0 6 
9l*Ttf*. 3&S#$S4 1 2tt&jpg?gjgg4 1 5#«ffi4 

0 5,4 0 6K^rSC0«rKQhU ^-st&s^&s 
«4 0 5, 4 0 6 ©fiffl WWl«»t(0*)i WIS. EI 
6 b, ctCSfcH»StifcJ:5{C> &MMm4 1 S\ZtK\ 
A.TJ&4 1 2£gi#-RfS££#. &M&4 14&T^ 
ftjjil/ Wi'OX h 'J -y ^t^> h 4 0 2, 40 3 

U AOX^7a (s t i f f e r) W3£aM9fk& 

[0 0 11] ^-T«y5 L 4 0 0«, Ijiffi^g (SPSTt 
t>*N"S) X-f y*T?*«. U5>bfcaiS, 05Olc:« 



yttmt* (spDTtfcfrrs) ^yj- 
•o0x-f y^4 o o &m*i\zmmrz>t, n>mr bm 

s. 

[0 0 12] *miv>1iffig$mv)X'( y^te, *-A 

zm&i&mu&sts. x-r yf-wmztimnnztm 

U-^- (c o p 1 a n e r ) n ;*V-:*-X N 

nSo 

[0 0 13] *mW<D&mgfe&l<D->ZTl±lZ. 05 0 
©igft/gfi^ii-JWCisW-Sck 5;&J£-X-f y^BL 
Xm4 3 a, b, 4 4lcS»$nfetefflX5rTK <s t 
e e r e d) 3 4 0 0 <Dms\Xr7 W*?7 

£0 V-i (steered subarrays) |*ltc:*JW" 

T/t— 3400 rau-^y rt—;p® 5 X 5 7 U~f £ 

frtJ-^eS^a.— (BI4 4) {1T>^±»»4 

«it@S{C!glClnitT«-7>-r^-3H 1 «04 try h^tBS 

SiiSiSfda4 3aKi, 2r, -Nr-C^^tlTV^ 
S) tC&lfcU CtUlBJ4 3b^$tlfc«kot35ey 

3 4 0 0<D«^»ffeflai9 tf y hT^S. 
[0 0 1 4] S4 3btC*5«/iT, ^jgKS*. 3 1/3 

htt, l*f©*ffi5RSSr^*, itlAi^key M^tfT 
SD/2 k -efeSSi&SII*^20pJtlifi»&S©-5^ 
©^^^^SB^-rSc 04 3 bWu 1 3/3 2D®i 
8ftDl3*|-rSD/3 2, D/8, S:OT)/4^SlSJa© 

ms^f. ^ffisaao^^sr, m8\zmm2nrz£5 

40 fe, UJ^ii© 3 -D<D$&fr&m& 6 0 1~6 0 3R 
^«ffi^6 11-61 3<o*.SH£ffl-rsn>/^^ hBE@ 
ic«fct?T«&-rsz:£anri!rs. «ffi6 1 i£D^*f^# 

■TSt, &®K6 0 1 ^giiTTtfT, h 
UT. 12,61 3 &#3&U>v3^ffi6 1 1 

[0 0 15] *^<OfiFJ|g|JiS0S©v'X^A«, ^ffi 

so ftxmmx.\s9t?*'St3. 
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[0016] ;fccDtJ»3u cne.o^-r y^&cXv'X^-A 

[0 0 17] 



05a, bRtf® 6 a~ c tt, &mW<n&W^M<»& 
S&X-Y y^4 0 0*¥®HRtJ ! »rffiiE®ET^-r. S 

SfcfrfflHi. X-f yf400 ©Ifrffr&lSEi&U AO 
-ecDUUiCDm^iiffi^ («4 1 4) tfzomexptoz 

;*>h402. 4 0 3fi» #55 0~ 7 5 ii m©i|SRd»5 

o. 4y.m«^$*^rr-5 cx-fy^jWB^sata^o 

fcBfT«. ~<DT-f * OX h U y 5 Mm<DJi$ 13 
»o^$)M5) , dOiKll 0 0~1 2 5<im«M i ty^ 

0. 4 ;Am<OJ?££#U&OT-f MJ y 7^*?* 
> h 4 0 2 > 4 0 3*^*9 2 5 jumRaR|£5l3o X-*— 
+J-4 1 OWu *52 Mm©JPSl?*0. &0MCMR4 1 
2f&KrO. 2/im<DJP£T*Dao£^U:J>Tf£*> 
n. «90. 4/ini(D)?$0SS«Sm^ IK4 
1 2, &M&M4 1 5. %^KIi4 1 4fct mi am 

[0 0 18] K4 12<!:MiK4 15(l 0. 6 p.m 

#feiaiK#£*&»rrs. JK4 1 2&o^siiK4 
i 5<djs$«, (a<D£5fcw&&h?mi<tipomw 

PXy&m&frZ. X<y?4 0 0lC£oT> 3^3 OjJ? 

^. &SK4 1414, *<J0. 5MmJI*, #I5 0~7 5 
jimfe, RZt3 0 0/im&*T?&5. -t*U9>A~ V-f? 
□X h U y ^fe^> h4 0 2. 40 3J~\§ISTifre 
tl-5t#. &H&K4 14««-b^>h6D*52 50/im 
)ZMUZ>. 3>5 5 >im«»i:UT^b«MK4 12S:ffl 
Vi* &J8&4 1 414H:{£5 p FCtlWV-f^ 

□x h u y y-t ^ > h 4 o 2 &r^4 o 3 tcifSiis^-r 

3!<*-a:<5o igK. &MSSBI4 1 5t^U«E^3&*«ffi 
4 0 5. 4 0 6t?«. J&4 1 2ft©3S;*j;&i;ift£¥Jfifc: 
^-5<t-5K«52tftn§ie_h^ CLtliZ^X. mcfaO 



0. 2Mnv^6£AUDl. 8 ix mlZU&XMi&fato 0 . 
2Mm^©-5-©««^©a5fkfCSHUTS{r7 5 <D&Tz. 
tt&»K4 14fcV-firDXMJy:7HriO*>M0 
2. 4 0 3 tOlfflO^a^T^-ltSo -?-tt«>*_> MX 
-f y 1 0GHz lC*5<^T£i£igtB&{;:&{£2 0 0 * 

>tf-^>x*ai-rs. x>r y ^4 o o od th* 

($6 0 0 <imS©&Kte) WU 1 0GHz *C©»9* 
& (S 3 c m&.t/S*ggjtfc^fig£ 1 0 

&±<BV-iimz> h U y :7fc»LTKHf 1 c m) KJtiR 

[0 0 19] X< y*-4 0 014. itSJSJafcSS$S& 

138H i/W ^n^hUy ^KiM&its^-r 
«, eta*, «s*^£fl3^5#©x-i' 

[0 0 2 0] S1£4 0 lf4. fl^COtm^&tld. ffl 

jU£ t77-ft±©y'j3>, mV&tm (GaA 

s) . r;ua^ #^x. ft®»±0S/ijj>^, $wj 

t&tt*. RKC X^-t4 1 Ott. jfchl^XK P 
[0 0 2 1 1 BS4 l izfflkzs*)n>. mt 

SBN. BST. RtXGaAs> I n PCOip^SSiia 

so &AJzmmfcvfc*>tiT&i\ tmmm 

5. 

[0 0 2 2] 09a~cti> -tn-^tU 7 0 0. 7 3 
0. m*7 6 0 T?£g&*n#:X'f y ^4 0 o 
ffiBTC^-To X-fy^7 0 0}4. AAROW^V-f^D 

^-r y^4 o o iimcm$&i*mm-z>o x-r y 

hftifc^ccfrU J^i%>*fcX-f y*-«KT« : fS3 9 

t^-v v 2 o©j»tv^^^— y-sit^-rso 
iraiisi!$nfc2o<D«ffi*^rrs„ cmt*. fis^ztms 

[0 0 2 3] 2. 3£ett£g$5&£ 
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znz^wmsEmmv. rvz-i y^4 o o tmtrdw 
^mi^^&^rzmsm^rr. x-fy^soon * 

8 0 2. 8 0 3££&*>£Jg8 1 2<D&{miZf&£2 

-e\ incioT^D^s^*S!«j7<D^ttt±s-a- 

2 0 /imgS 0J^>»< t *>T-f ?OX h U y 
^>h&W#0) hl/>^8 2 Oj&t. gifo&misT® 

hU>^8 2 0H V-f* 
D^hU5/yt^>h8 0 2. 8 0 3^StMC^ifiU 

Tg<<z>*«I1i&K:U ^o^S«ffin^^^8 2 5»4h 
U->^8 2 0F*g$ii^TmCJtT«k<, *«£jiLT®& 

tKiPAT«fii8 0 5,80 6^©858i»£f8Wfcr£. 
*&fi&JS?lHIJl8 1 5. 8 16(1 H8 0 5> 8 0 6£ 
S5J8I8 1 2Jbl3Kfcfc>-5. Ell 0 att7'f'yf8 0 0 
jPNfrVCO&ae^U 01 0b}*mtt8 05. 806 
j&tfSteffcStiav^-f y^8 0 Oa^-ClA-g,©^ 

•r. 

[0 0 2 4] X-f -^8 0 0H (X-f y^CDW^T^ 

5£#0>£&<Z)) WyJWIUT 

«• -eft®*. K8 1 2 Sr. *7-f>tf-y>X<!:*> 
<>fcr-^>X0J*£^$1ir5fc#K:. PLZT. B 
ST. SBN^*©«k5fc3fc8f«^fe3C<!:j&n?£& 

[0 0 2 5] t>£-5*^ X-fy^OOH 

2 o&tfn**^ 825 \zmm<o h uyrmftffin* 

0 0 f*X-f yf7 00 Kmm&gfcV't i?D7b'Jy 

[0 0 2 6] 3. TW&mfct- 
m 1 1 a~ b fC»rBSiiEMigTH»^*l^«i: 5 fc, X'f y 

^9 o o^&xmm/smormz^ma&< zt\z£ 
8&&yt--&ms-?m&t&£ 3 \z&IETZ> z. 

y^>^*&?l*Bfc*-*. &S&9 1 4 

«tt^fii«TSfcie)C^»K9 1 2 ©Tfiifcawi*. 

mi 1 all 1 2j&iV-f ^DXHJy:/-^,* 

>h9 0 2, 9 0 3<DJ3^2 mfSJ^EftfcHffcB 
&C/gI9b«&»te9 1 4*lT-T^DXh»Jy 
THr > h 9 0 2 . 903 Sr^U y e>UO*— Ajg 
ttTftHtt&K'f y?***'. ^-A&KSJB^T. X 
<y?9 0 0 liX-f y^4 0 0 <fc < T«k 

<, -enj*ia#SSS^K*fr-5v<^oxhUy^Hr^ 

Sttl «Si£S&&£> ^-CD^&i^m^. (hot s p o 
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t s) X\3tgBR (we 1 d i ng closed) 

&««9 1 4;&D^?OXHJy>%^>h9 0 
2, 9 0 3<O^#. *-A^£jj^^£fc«&K:&X 

[0 0 2 7] 4. TflO^StRWSSlS^ 
01 2fiX-fy^9 0 0<3^StU-CX'fy^l 0 00 

itifimi o 1 2<Drmz&m$Li o 1 4&m 

JO 7-f^DXbUy^t^>M 002, 1 0 

0 3_tKftm#3-^r-r >^1 0 2 0 £#X"0§tgM£- 
#HttCf*n «0. 0 3 /im) SiSffclil 
0 2 0{*SSI^**t^t--5Jfc»{CV-f ^?DX h V y 7" 

±#*>h±\ztf>m2tiz>ii^ ^tuzz&mm&m&x 

<< y^8 0 Ol*J0ffil8 1 2 CD J; -5 &««8Hiafc& : rr £ 

jg i o 2 oidffim-r-5^<»;dn?^sTf»^5o mix 
[0028] 5. &mmm&m%ts 

20 013a~bfi, 7>fi>DXhUy^tW>M10 

2. 1 1 o 3^M^>m^)zi>mmi 1 1 2±ir^R 
iim s^^rra^^oismfifiwwx-ry^i 

10 0 *¥®0B:iCWffiiE®E!T^-r o X-f yf-l 1 0 
0«, 5ITlfB^ift5irsfe*cogSfi6^«li^t^' 
-f ^ ax h U y ^-fe > h *«#8f& 

js«t^<t, ^«#a^«e>^-^JS»m i i i 

^smii ii5n -femmmm \zmmmm&* 
^rr^s. * □ x h u y y-fe > 

J» «3Wii^©W^O&«)<D^-^^Kl 1 1 5CDdSm 

[0 0 2 9] Ell 3cll, •7-r^DXh";y^ l fe^> 
^TOiSX-fy^l 1 0 0 <DmmMSm&smM-?5£5L 

mz\mp?z>° &\z, zLw^y^iHwamxbv 

ft!K«l«EfcJ;S) l£«»e»fl Sfttl/TCY'Ti'a^ 
40 h U y ^fe if* > h ^©^^"eJlUlc-r*. ^©ifift 

[0 0 3 0] x^— ^<DT«15gfefieiSK*«iA-5ny 

[0031] 6. <&mmx-A$&& 

m 1 4 all V-f ^DX h U y 7Hr^» hP^lf^-A 
^KSr56*-rs«fc 5 fcgiSTtfrs v-f 4r ax h U y ^ 
i» -fe^>M 20 2. 1 2 0 3£g-5&Jg8flgl 2 1 5 
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&c?z>*mio>HW$mto*'< y 1 2 o o %mm 
immtm-* xf^i 2 0 o«. imfmmimi 

-r-SfeJ&fCRt^T'f ? nx h I) y :/-fe#* > h<Z>*&&<Z> 
fc#K:m-HSi£&S»Bll 2 1 5 £*TT5 t>T 

x^^i 1 oo£#irr£. $3&kM*&ii 2 1 5 

[0 0 3 23 &figf$fgil 2 1 5«. TW^CZu 

10 0 3 3] 01 4b~cBX-f y^l 2 0 OCD^S* 
\Z&^T&m#Z M22 1, 122 2±IZMm2tlft 

mtm&&misfz&jmm 1 2 1 5*ft&&tf&{t(r> 

SJ&^<Dj^v-r^axhU^yHr^>M 2 0 2. 1 
2 0 3£flt;t5o #XM22L 12 2 2tCffi6in*n 

V-f ox h U v ~?^0>*-M3m$:fc%>. 0# 
XH:K8t5^S«l 2 1 5©«^i^CD+i*&R# 
<fc9$K, J £-5T?&.5;fc£&liiftBSl 2 1 5 Hi, 014 
dK0#£n&«k'5K:£ft5©;i?X h^B^Lfc^T 

[0 0 3 4] 7. SI«#«E«V<^aXhUry^*{i>L 

015a, btt, ^Ste&Sl 3 3 2. 1 3 33^#f 
Wi'nXh'Jy^fc^M 3 0 2. 1 3 03* 
85&JB3H&1 3 1 5^^rr§*^cDffiaiWJ®X 
-fy?-l 3 0 0 *ffi®iE®EI^-ro X-fy^l30 0 
«, §ITHWBWR9C*-*fc*fcRtfT-r if ox h U y 

y-fc^* > h®^a^©&«)i^-^^jK»)K 1 3 
1 5&ffiitsctcj;oT7^ 2/^1 o o o&mm? 
s„ sft&^ss^i 3i5ii mmmmmtzm 
m8m@m&*r?z>. miz. «jgi 3 0 5, 1 3 0 6 

9, d^^^*«ffisBWprs. 01 5 ait, ^z\#n 

«3^1 30 7SiSU COa^^MUl 3 0 

5 1 1 3 0 6 emeu aosfc-r-r *ox h 0 y 

>/X>bl 3 0 2, 1 3 0 3 <D*m;lzm&-?Z>° 

[0035] mmmm&mxzmmm&M 
1. &mmmm-*-km% 

016 a. bte. lo<DV^^DXh'Jy^grSi«(SK 

%*mx?mwmmw( ^ho 0 

»TDfiIEffi0^-r«, X-f y^l 4 0 0«, 2ju.m 

@$<o=ijHb->U n>S-r^^^b«i® 140l*i 
a KftJ&Ji 14 0 1 ««ILhfc 

j&oSBRX^— tn 4 1 0 F*3©M □ftirfc^&i&v-i' ^ 
aXh'J'yyt^>M 4 0 2, 1 4 0 3SZfltflfflfS 
ffil 4 0 6 Sritx-So &E8&1 4 1 2JJ. X^-^" 1 4 
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l 0_hK«fcb9rioz:<DWP*S&;§?, ^tftfWftttrF 

^mr^-f * ox h u y 71 4 o 3 Ksssrrs. &js 
mmaft*:. «n?ru ig&ts. 7^^1200 

lCWUC«)«fc5K:, &MBI14 1 2R^«ffil4 0 6tt 
X7^v y ^3 >-5r>tf-£J§*/*U £ CD3 >Tl<**ifift 
«S*lS<h> BI4 1 dntioTJSl 4 

1 2«iUTT-f^aXhU3'7Hl^>hl4 0 2(D 
v-f ^ox h U ry 71 4 0 > h^o^-A&SS 

JO Sr^-S. 

[0 0 3 6] 14 0 6 \$md& 14 0 1 1*1©^ £^ 

{bai©^x m 4 3 ov>Ti"iim5 Mmanmfctto 

X«ffil 4 0 6 «ILT5SBU **H*&&£t&. 

flsttffiai&jRssi 4 1 2^t^i< t^zwrnzmmi 

4 0 6 CftMl/ttfr*. 

[0 0 3 7] UttX^— tM4 1 Ofct, *?J4 0 0 /an© 

^e^rrs. v-r^ox hUy^-fe^>M 4 o 2 

i» «, «ffil4 0 6^^^H8$tlSfc66tv:5 0~7 5jtiin 

i»^2 5# m<@N»» ens 3i tai&sas. 

toZ&%ttRmifirte&^xmzf5 0~7 5 /imi& 

s. d©^^. mi 4 i 2 tox&tefflmm* vtt 

iibT, /J^V^iM^tiJttS&ft*^ mifil 4 0 6Wu 
SHb&i 4 0 1 f*W>l uma?$05^C*|*3fC«|fct>S2: 
SIS1406 £181 1412 i®B©BBf 3 0 

0 2 Clefts. Kl 4 1 2te. 
X>>AT?#^tl. ^^0. 4^mJ?$7?*So Z.tl\Z 
30 ±0. Ml 4 0 60DK^CDSR. JK14 1 2*-r-f^D 
X hU v ~7 1 4 0 2fr*3\%±tffc^mzmtt.tb<D 

i6fttf.m0j*m&-z>. htt/u* mi 4i 2mr? 

^□XHJy:/14 0 3©j!fflf&sa&Kt m&^3~? 
/ > M 4 0 3 ^ ^^^Ht^K^T^ it^Jn 

[0 0 3 8] 017 a. btt. X-f y^l 4 0 0t*^T 

»fSfiEiif0-c f ^-r, z.ojmm&zts^'C, mi 4 i 2 

40 ©— ^CD^aSiS^M/W A 14 5 0 Sil/TT-<^D 

xHJ5r^tw>H403 icmsrr-So 

[0 0 3 9] 2. ^SM^^Si^a- 
018 a. bfi. X-f <>^1 40 0t^DT?*S^ V 
■f ^DXhUy^-t^>h 1 5 0 2±<D»IA «0. 

o 5 Mm) mnmmi 5 2 0 ^{Bxs^^o^i^ 

mWiteSStiLX* s/^1500 e^M0&mefSIE90 
iltlfi, &JR&1 5 1 2diT-r^DXhUy^ 
-fe^> h 1 5 0 2 KSfelrrSOeBklfcU&v^X-f y5=- 
10 0 Oai/1 3 0 0\zmM<DV( i'OX KU ar 



(7) 



1 38 0 3 
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[0 0 4 0] 01 9 a. b& «*££#»& LtfOitifSI 
TlfSffi&V-f ^DXh'Jy^l 5 0 2R.Ofl 5 0 3© 

it«BSfissR$i-jcsjjbirr§z-f 5»fi5o oommm&iM 

*¥MM8XMm±Mm-CfF't. n>y*>Vl 5 3 2. 

1 5 3 3K»6»£jgfKU RtH>^7:5*l 54 2. 1 

543 tev-r 7 ax h u v -fmvh m-mwm&^iK 
[oo4i] 3. &mt\zmxTmmmsmm%&B. 

02 on. j^u4i!i&«&fBii 6 1 5 £mx.z>mmm 

1 6 1 2r&Z>Z££&t%X'1 7^1 4 0 OldKUSlLT 

sx^r y j- 1 6 o o ^gmmm-^fito tmtm 1 

6 1 2\tt-&&m:®ifc*%>tfi. TfeJV>f70XMJ 

7 7*©&JS58"£ 16 15 faxh'Jyy 

^cD#ste#*imTs. wtmni 6 i 2 ©&«*•*. 

^ITfrfSffi^^S-arS^Srl^TS. 02 0 

[0 0 4 2] 4. ^)gii!iiv:fti^Til«{«8l«ta®^5*— 
ei 2 us, &&*-Ri&JS»ii 7 1 5%ffi7iz>mmfm 

1 7 1 2-Z&Z>Z.£Zm$*'{ 77M 4 0 OI'SHHUT 

***** 7 o o twaBEiifBrcas*- . rnti, x 

-f 7tM 4 0 0 &&*?*<);*'•& ^©M©jgiP?£m#**t 

[0 0 4 3] h->3>/7l/m77y^(tor 
s i o n/ flexture flap) ; SHt^.£>£?i§ 

^aswcx-f 

1. ^R^^yyh-^a^-AilS^ 

022a, bBU 2-0<tm^&mt>i>l 8 2 1, 18 

2 2l£<fcoTffl^« , S*U*cX^7 (stiff) &M77 
y^l 8 1 2t^oT£I3^3tlAJtX'ry?-&J|ft 

»fBiEffi0^t"c HfrUi. 03 a. bRtJt04a. b 

##577 77*1 8 1 2£mffil 8 0 2 £©[*Jj©ftE©l?I 
Jraf*, 7777*1 8 1 2&!ft3IU&o;-:©777 7*«:;-: 
n^<0t>v»*ii*WlG)l5I0fC 0B2 2bC^'O £ 
Nftf^lfilfCliBEd-fr-S.,, dtl**, £©77 77*© 1"S>© 

2. 1 8 0 3\zm&ttT. ^^DXbiJ'y^SCt 

18 1 2«, 5^3— ^ >^^JC<J;oTg*fc&^jS^ 

£36|g£-e\ 777 7*1 8 1 2*122 2 bft)3»*&J:5 
lC^«»3¥ffKffl!l»*^r-5. «ffil 8 0 5~J$tiU 

StutmBEJi. t>>>*Nrtf7j[BH3*ii;o. 77 77°1 

8 1 2©K*Mt&7>7V >W»y H 1 8 0 7-NWJX 

8 o 6±<D$mfmE£&mM2n&<Diimmz.9Mi 8 
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ftzmmz* ^ <&«>r>*> T-f^oxHj 

7 7*tW>hl8 0 2, 1 8 03tt. 8ttn®lSE0) 
afci/**^ 77^7*1 8 l 2fc7-f 7nxHJ77*-fc7* 
*>h<fc©Pi}"©/J\¥*77*£;&*-rSo -£-n«3>*.. ZL<D 
7777*1 8 1 2li^£UTV-f7PXHJ7 7^c® 
fc^friciff^©"*?. £©7 7 7 TUd^v-r * ox b 'J 

[0 0 4 4] &/B7777°l 8 1 2li. #&2 0 0Mm<g 
(h>v>©0itStt*^ 1 0 0 /im?lttft4) RtfHJ&O 
JIK (5/im) . kj*»©X7^7£#£ao;fc5#.£ 
fMBa-r-StSA.-S. t>S*l 8 12. 18 1 3«. 02 

2 cRtf02 3 aicra#£ftT^5<fc'5fc:x^— • y-_t© 

«H^Si)itCl&0#W-6 > tlT«k < . 304 ' (H 1 4 b~d 
fc«**5*Vf 73 L, Cf*S{Bl©) &«#X Mc^f402 3 b 

[0 0 4 5] 2. ^i77 7 7*b— >3^ite^ 

0 2 4 aia, v-r 7ax h u 7 zmm&mz&tst)^ 

-*cr©ffi©;*n*ttX-r 7^1 8 0 OldgflULTHSX^f 7 
^HOO^t. 4#lC. ?'fi'DXhlJ77°19 0 

2.1 90 3H. ^mw^aii 9 2 ofc^rrso -^n^ 

fl"tf£*»*«ffil 9 0 6*CB*ira$*l5£> 7777*19 
12d*t>>>1 9 2 1. 1 9 2 2<r>W)\3&&\JX7=7 

77*1 9 1 2©io©#s:5l^rT , -fr, cneoT'fi' 
DXhU77*tc^ri&s- , i:, ^sr#&ji^jssrrSo 

[0 0 4 6] 02 4 bfi. — i/ 3 >e-Al 9 1 2\Z 

&&im®m$&&$:^u ^cT'7-r^nxhU77°i 

9 0 2, 1 9 0 3fctfc*— A 19 1 2©8©g$£;tt©# 
f»*^r«« ^ni3>A. t*-Al 9 1 2&5m&f8fa^ 

§i#T^n*t. r©tr-A^«w^-7-fi7Dx 

[0 0 4 7] 3. ^777 7"7l'5'7M'*-AS§£ 
02 5 a~cti, «WlT?7W'i7^-yk>> ? 2 0 2 1~2 
40 0 2 4l£«fc^TM£ftfc#}£&JS77 7 7*2 0 1 2. 
'Xtl^tt^ 0 0 6. Jttf 7 777*201 2©T*il«. 
7-f^DXb 1 Jy7'2 0 0 2, 2 0 0 3 &$t3*8ffl<D 

mmsm<Dx^^2 o o o ^^mmRzmmiEmm 

•P^-T. 7777*2 0 12ti. £*l£G)fc>v*J;DJP< 
A^OiftM^ a \Z&-z>Timt<tlT^2>. X-T 7 ^ 
2 0 0 Ote. ^©<t-5fCiMt?rSo tlS2 0 0 6 t77 
7 7*2 0 1 2^©fifj{C:«ffiA^JJIldtU*£V^e»lJ. 02 
5bfC*3tt§J;^tCt>S*2 0 2 1~2 0 24IJ777 
7*2 0 1 2€rV-f^DXhU77*2 0 0 2. 2 0 0 3© 
SO _h'V&*.±j6S-5£-5lc£y§U d©X-f7f , 4MA^h. 
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VmtSftZt. 77^^2 0 1 2«§l#T^tlTt> 
t\\z «fc 02 5c {C^t-5<t: 5 \z ^cdxY 

< e 

[0 0 4 8] X^ y^l 8 0 0l~*5tf.5k>^K:£jB(L 
T. t>S> 202 1-2024(1 X^—VXtetfX h 

(0 0 4 9] 4. &my?>y77U9^Ar&m&5 
0 2 6 tt. ^Ste^-CD^KV-f £ OX HJ y :/2 1 0 
2/2 1 0 3±© (RO^d^^^T-Sfcie)!^ 
«S2 1 0 6±©) ftm#SSE8E2 1 2 OlC^T^-ry^ 
2 0 0 0 <fc*^l^&:S2t:^©«TTO60!lC>^-f 
2 1 0 0 S:»fffiiESS01?^'r. t>>>2 1 2 1~2 1 2 

^<D^^e.^tc«k^T>'^yy2 1 1 2£3a$-r&. 

[0 0 5 0] 5l±tf&^mf&JB^&$fi^£6feW<BX 

1. Ji<fflfl±tf:k^£<iA.<&&K!lll 

02 7B, X-f7fl400 K3WHUTV^**J. T-f ? 

UX NU 5/^2 2 0 2tC^firr-5^«K2 2 1 2JB3Lh 

LT^ffl^*i6io±ffl^^a^m^2 2 5 

6 Srffilx.5*5SW©STi^J6M©X-r y 7- 2 2 0 0 £&r 
BffiEffi0T?^-r= JX-f y5^1 4 0 0 KLlUL'TGXfc'StC. 
^^^•mS2 206 iim 2212 tCDW^iP$rut« 

jyic<koTc©x-fyf^i;s. asfr, ± 

«tlB*2 2 5 6 £&MBI2 2 1 2 <h©fHK«l£Wiin*ft 
5 (— ^ T#SS2 2 0 6 &g2 2 1 2 tCDf»Kf*S 
BE#aJlna*lTfcl/>) fcStf. 182 2 1 2$«9l*±tf& 
ftT. ZKDX-f <. -en«>^ X-f y^l8 0 

0, 1 90 0tdgtelbT. M'^2 2 0 0tl 

[0 0 5 1] 02 7ti. X^-iJ-2 2 10. 2 2 

U +J-£X £">:*> UtfO/Vf 7£J§fc£U &JS 
£1#S»U ^n*JK2 2 1 2KinAT±fl!!IRt£;*rr£S 

[0 0 5 2] *KIMB3*l&flS©£fci60!l'b3;£. f^CM 

x-r y^Hife*-a-«fci&^iBi2 2 5 6 izwmisTz±m\ 




#P¥8-2 13803 
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&<T$Zb\Z&-3T%&i<tlZZizhT?2. -E-tl^*-5 

[0 0 5 3] 5P®5£77yy*ffx5jK^^ffiM0X 
1. »S®KN— Ai^ 

02 8 a. bil 02 8bK0/$?£ftfcJi&cD2:3©£ 

-r^^;wKxtt5«K2 3 1 5<mm\z&-DTft\zmi2 
nfcx-f y tLmt**mio>mgmftv>^ ^2 
300 ?&¥®0RO»r®iE®Breiasrr-&o tiw. z 

s#^T2S^fc*issn#-5 0 wsmmz^-at. * 

(02 8b<D2 3 1 5M) CttSU R^2^fig 

}A^5^-r m^'jy zmz*-&&m:ftz>MX'< 

20 v=f- ®2 8b©2 3 1 5BD ICffi^-rS. Z.tlt><DVl 
SB£. fi£2 3 1 5«fc5(TtfSffi2 305. 2306 
P^31S2 3 1 5 £±.m\±i1WMm2 3 5 6 t©P5© 

a% t>fr\zffisaztt.m£\z£^T b #)vrz> z\ tfr-v 

z<Dm&*0^\z&&~rzittb\zmzw£&fflia 
stifcix. i&xmvim!^^ v^m§m\zwv~c<D£. 

02 7CD«ji{-S^LT0^ o lM**)V8k2 3 15 
4JS;K72 3 2 1. 2 3 2 2 CEtOft-W-&ftT43 

h^tefrrsx-rs/^i 2 0 ocQ-emcfif^T?*^^ 

h-D thX't.-'y-SlM&M yf2 200 fC«te(Lx 

[0 0 5 4] fl£#WK:> Mr)VW&&m:. z\<Dm 

±ffl!f5l±lfaffiK;2 3 5 6^l9T^<> 51 
&Z\(Dh #)\&fc<DtzJSb\ZtimtZ> Z\ t^*So 

[0055] ea^/^-f r fa<z» ^©ss&o?* stix 

(Euler buckling criterio 

so (Dmtmm-r^m&mmvx^^ 
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to 0 5 6] 2. m$5m&m$fru 
m v 7- 2 3 o o «, ^©^-r V h y *> ?±Azmn 

AimJP£, &#4 0 0 xim^S X 3 0 /im*g©->'J 3> 

[0 0 5 7] 3. #fe^S*£LT©jK3S5£&JS& 
X-f >y^2 3 0 Ofi, X-f yfl40 0K3gfHL 

[0 0 5 81 4. l@a^£tii*.&;K£&&MBi 

02 9&, X<y5 L 2 3 0 0©&IE.ht/r©;*-'fy? L 2 
4 0 0 £jfU £©X-f y ^{Cl45l/iTllSl5§l±tfBjSSl; 
2 4 5 6te, ffi»|7>-r*^2 4 15 ig&rTS. Ctl 

*>. ffiRSt>-r*JS2 4 1 5(3ftRStl&A*'?'r*D;% 
hUy^LJK2415 drFW&n* ££|g 1 fttfcv-f 
mh"Jy^2 3 02 KSSISfc* X«Jg|2 4 1 

5jP±lf&ft*£«]IttHLktfttK2 4 5 6 

m2 mtr?4v dx h >j y ^:«sns*<D^% &a> 

[0 0 5 9] jf?3^|SSM©#^-r<7^ 
*-fy?-W6. U&>U&ai*>, ens©** y^tt. 

[0060] i. &mi& 

07 &i, ¥-HK«:fflV>T^6nfc*®Ri9:^U 08 
{4ijiHK*M^T^S tlk. 2 0©*ffiXm©m-&*>* 
ffiS!T^ 0 n^K:, 02 9tt, ^ffij5aSSr0»T-5 o 
[0 0 6 1] 03 0 a, bte, I — ->3>77y^¥i 
jR&X-f ^2 5 0 0£j*U i©7.-f y^tth— >3 
>7 7 y :/©[5Wg(Q8©«{?-5i S^©4l!Lh©mffi 2 5 0 5. 
2506£ffl^h>i>2521. 2 5 2 2 I^Tt: 
*$SnS&/Sl;7yy:/2 5 1 2£^ty. V-f£ro*>y 
y^2 5 0 2±©A^7«> T-f i?07 h'Jy^2 5 0 3 
X&2 5 0 4©«>f-£Savv£fc>5„ Bfc. X-fy?2 5 

0 0*, 03 0c I'^^tifcct ozz±mm&)z&i 
TfeTETZ £ £ >&n?€f £©:&&, I — ->3 

2 5 0 2 *m#^aW*2 5 5 2 KgSfeg-T SXfiV-f # D 
X MJs>:/2 5 0 3 2 5 5 3\z8&tt*m 

[0 0 6 2] HSlit X-f y^l 4 0 0©^ffij59ftiBi 
S!t#>t^Si«!:t>T^S*ffi35®X-f >^2 6 0 0* 
¥®0^-T. &KBi2 6 1 2JS, /Vf7ft«ftUTA 




4*88^8 - 2 1 3 8 0 3 
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Ttf®ffi2 6 0 5. 2 6 0 6 0±*4&fi<b. «ffi2 6 0 

5^26 1 2t©ia©ifieia§rFtfaET?^T. £©& 

£3l£T*fTV-f h U y ^2 6 0 3 £gS8fc*it 
T, lO©X-r y^£BIi;a o «ffi2 6 0 6©# 

£&tC<fc 0 ^OKSrV'fi'D^ h IJ y :/2 6 0 4-s.gi^T 
tfT, ^©X'f 182 6 1 2{£, &2 5 0 
jimK&UVH 0 0tfmg$T?&oT<£<, £*ie>©v 
■f £ n* MJ y :/©±#J 2 um©0HKSn5. ifiife 

#<j3 o#;i/ha*jg£ o. 4 tfm©r;w5ne7Aig|*§i# 

[006 3] 2. 
03 2a, bit. m&^& (SP3Tiibm-Z>) 
y5 L 2 7 0 0 £¥®02fctf»rSlEffi0T?jj*U £©X-f 
-y ^JiX-f y 9- 1 4 0 0 \zm&0Smt^> 3 tD©X-T •> 

^sfpen. fto/vr 7«ra LTA*T-r ^ nx h 

U y ^2 7 0 1 13^^ *l£*ii£MJ8l 2 7 12, 30 
©^^*®ffi2 7 0 5~2 7 0 7, R^ffl^T-Sm^ 

[oo6 4] *a^ftx-f ^^2 7 o oa&sm&sm 

■€•© 3 -Dorfm^ i/aZhVy y©ig®ILh©iS« 

[0065] 3. m&®. 
03 3aJi, 7^X-f 8 OOS¥3B01?*U d 

^ n£0 3 3b ir%^jfc0»$ti*:7 ;^fdffiffl-r* 
£tan?3?£T«&;53o x-r •>5 L 2 8oo«» ^HK2 

8 1 2&^5»s ^in&X^— ti-2 8 1 0*t60©a*V 
•f * D* HJ y ^OUT 1 -OUT 6 SLtWi^-rS'sC: 

*«ffi©Jifc»r§o A*-7-f ^ nx h u y 

* v-r ir a x h u y ^ti, r utk 2 8 

1 2©K*fj»JCS6l«U. lFD&*\m2 8 1 2CDj^M 
Sr*T^trr>i:*l'-f>^^Sr^tfo 112 8 

12©^€:9I^Ttrr, -t©ffl^T§a^-7'f^nx 
h'J.y^tlttfcS*«. ffi©33fifclK|I8bT©,fc5lc:, 
^47 IK2 8 1 2 li, 9 DX h >J y -fSiXmij^ t> 

[0 0 6 6] 03 3 b©7-f ;U^Xli-f>tf-y>Xfi 
-&*fe:ffllC*5ViT, OUT 1 ~OUT6 tS@SS$tUt6^3 
©ffi*V< ^ DX h U y ^li, m*XJ3^^Xl*X^ 7" 
3>5=H*-C 1 ~C L 1 — L 3©!/^^ 

[0 0 6 7] mSgmStkMrnx* >9- (shunt 
sw Itch) 

so 03 4 ate. $m ~\M&i-5mxi yT-mi&zmmv* 
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MB! 2 9 1 Hi, mtTVf *>nX*j]-?4 i?U* Y 'J y 

[0068] g|34cKl@3 5alt &tfi&%2 9 4 
0. 2 94 1SWjfe«lS2 94 2SJI^n^-^- 
*W»B»l**-f 9 3 0 £¥ffi0RO»rffiIEffiEl 
W72 945. 2946W:. &JSSBI2932 
*4>*H8S2 9 4 2CD_h#j2 /im{dBSl^>£GD«S£ 

tfAauteitttrs. ^fte8^2 9 4 2fi. mnfo2 9 

sns. **«iK2 94 2{^in^^giTifaffif^ 
m2 9 3 2*5I^TT^ ^ifc^^^s^tc^-r 

-So 

[0069] 035 b, dt. m&smmmx'f 

v?-&&mrz>mm&it&*x'(y3 L 2 9 3 o<©<t5 
i^&M^nxiK fe^WK, i — '> 3 >77yy 

[0 0 7 0] S^JSWCDSSBS^ 
±aG©*-fy7*» SI3 7a~Cs 03 8 a. b* 

039 \zm&ntz&m<D&e>mmm<nimz& 
[0071] 1. y^-ffl^* 

PfcCy^-y ^(timed etch) Cfc^i^X 

'vCl^ax^y^*/^!/ — >> (step cove 
rage) *mir&1&\zmiMm&¥&z\ 

«*?^fl&rSfcJbtrU^K^-V^S (MX.K& TiW/ 
Pt/Au) feUv-ffnxhUy^ 

m) Uk3&-*-«&&|£. CtiSOvf^DXhUv^ 




*ftH¥8-2 1 3 8 0 3 
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* ox h y r^T««*ai«i(ra/ vr 7 ojEKSMrr 

*t» . intuit S&st-f 7*tteS3. * 

9Xv7*-fcx*L*Kiirr*J:$lc, ;i^->ftrTSo 
*MHRtx.y9->9T& («&R£ A l fctt 
LTKOH) . H3 7cM gfc*fc. K©TfcHn* 

[0 0 7 2] £©:/p-feyU& tt3t«<ni*6WT7. '>'J3 

>CMOS&ys<D£5&<l£3;* MMfcPltiirwbO, 

[0 0 7 3] 2. /M7-#Xh^3n&*-fy9 i J§ 

0. 3*tmJn$<z)T iw/p t) m&zmm-Zo wz 

irrSdtlC^-S. ^iltf, X^fyf 120 0H. *9 
0. 4/imJ5$0)7 > ;^^A*qrrs. Jfec»Tf, 

^>^S. 03 8b#flS, ^ti^©/wrsr^»rs 

(conf ormal metal) 
4» CVD^>^t» OMKU 38»"=>jJ«hy 

V ^ -T c©*^^jg*xy^>yuxc:«>A*-f 

[0074] f^gic, jwy&snr&i&v. ^tbi 

[0 0 7 5] $3tW^JCD^S§§ 

1. 

^ KI)£@@^Si§ (swi tched line t ime 
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delay phase shifter) CD$5£B§£: 
jj^r. &fc? y hit 2 mmwrnz^ y r O 

X-f y 2 »If8&l&®!gg&©£-5 £a>£a&T 

(Z)^n^^X< &iz. I38te&-&:b 

[0 0 7 6] 2. itflffcfflA-f^Uu/Pil&^IBBS^ 

ia4 1 aii> *mi<mmmw(»WBmm>'< y^& 
ffitt 3 e y bWAwa/y* v Fte&mmmft 
%$*mmj\zmmtz>. m&tm>\^ ?v y 
it. 2o«3dB ffl*7t?- h±izm^tifc.m^ami& 
mz&^TKKmmv^ -rv y h«ss#- ms*»vc 
mm\ztm.^m^\-( ?v y fa**- h±T«a» 
Bjfcansrsn-s crat>"6fTfe«ji^5) taffies 

u y »*a##- h^«5/\-r y h^o&sig 

[0 0 7 7J MPJ7*"5r-f ?tflB& (3&K£f#&fc&U) 
**. X-f y TftMiZk^ T8tf££n5<k 5 fc/ Vf y 
Y 3 d BtH*3J?- h -tl-fPSns. «*0>/Vf y H 

U y Hlfy hOfifeSS^tt, 4 SS^lgftre 0 3 

[0 0 7 8] 04 1 b©ISfe@^§g^-^ 3dBH 
*tft*B*§&S§<Dftfc 0 iZ 3 hD— *a U-^ 

- h'sSIWS-y— k-^ffl^zl?— b±<DX4 y=f- 

omn\z& i -cm&zn&o ^vmjmt. &hfy 

[0079] 3. mmemmmmm 

TmMtiizMffiznz&mim&stXo w&»mx*i 
ffitt.7*>*vs~ mmmv&x-i yj-txizm 2 

izmZtUt* 5 \Z&zm$&\Z%i-D Xffi 1 /48fcgfffllH£ 
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